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ARMY CONCEPT TEAM IN VIETNAM
APO San Francisco 96284

AIRCREW
PROTECTIVE ARMOR
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DEPARTMENT CF THE AR#Y
ARMY CONCEPT THEAM IN VIETNAM
APO San Frezncisce 9635k

AVIZ-CO

SUBJECT: Fipnal Repart - Aircrew Protective Armor

T0: Commanding General
United States Army Vietnam
ATTN: AVHGC-DST
APO 96375

1. Reference: Letter, AVHGC~DH, Headquarters, US Army Vietnam,
23 Febrvary 1967, subject: Letter of Instructior.

2. In accordance with the provisions of the foregoing reference;
the attached finsl report i1s forwarded fov rveview and transmittal to
Department of the Army.

3. Request a copy cf the USAkV and CiINJUSARFAC forwarding in-
dorsemznts be {urnished ths Commanding Officer, Army Concept Team in
Vietnam (AGTIV).

FOR THE COMMANDEK:

Yo A

1 Incl - 7% . KIEIN
as CPT, AGC
Adjutant
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AVHGC-DST (1 Feb 68)
SUBJECT: Final Report - Aircrew Protective Armor

HEADQUARTERS, UNITED STATES ARMY VIETNAM, APO San Francisco 9637513 FEB 19h¢

TO: Commander in Chief, United States Army, Pacific, ATTN: GPOP-CT,
APO 96558
vConmanding Officer, Army Concept Team in Vietnam, APO 9638

Headquarters USARV concurs with the findings, conclusions, and
recommendations contained in the attached report except to clarify in
para 10 a(3) that crewchief and gunner seats are not equipped with
armor back rest; therefore, the fire retardant mesh back (figure 3)
is not appropriate for gunner and crewchief use, The vest with back
and front plates (figure 2 and 3) is required for these crewmember's
protection.

FOR THE COMMANDER:

-'7 ,
497&4:”4%§4 427 21/»,»444*ﬂ4941‘//247“
1 Incl JOHN V. GETCHELL
ne /‘4 Captain, AGC
Assistant Adjutant General
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DEFARTMFNT OF THY ARMY
ARMY CONCEIT TFAM IN VIETNAM
APO San Francisco 9638L

AVIB-AAD/SS

SUBJECT: letter Rerort of Evaluation - Aircrew Protective Armor
(4CA 55/671)

v e,

TO: Cormanding General
United States Army Vietnam
ATTN: AVHGC-DET

| APO 96375

® e e e

1. FEeferences:

a, Letter, ACTIV, subject: Aircrew Protective Armor, 1 larch
1967, with 3 Incl,

i

b. USARV message, (U) AVHCC, 35350 JFTCC-ARCC, subject: Re- E
quest for Assistance, dated 24 May 1967. .4

ce U. S. Army Natick Lahoratory messape, (U) 13?7, subject:
Request for Assistance of Natick Laboratery, dated 23 Aupust 1967.

de Letter, D&, CCRD, CRDCY, subject: TFlan For Evaliation of E
Variable-Tyye Bodr Armor ('), dated 6 Nov 67.

iz

LT v—

2. Authority: E

LY

: Letter, ACTIV, subject: Aircrew Frotective Armor, 1 March 1967,
w/3rd Ind, HQ TSARV, AVHIC~DST, 14 May 1967.

3. Purpose:

The p:rpose of the evalnation was to determine if < new proto-
type aircrew protective armor is comfcrtable, does not interfere in the
performance of required duties, and if struck by small arms fire provides
adequate protection asainst ceramic spall.

; L. Backzround:

§
H
H

a. The present aircrew protective armor consists of ceramic,
£ fiberclass front, and back plates with carrier. This system provides
: protection against srall arms fire, but will not contain ceramic srall
; when struck by high velocity projectiles.
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b. Reference 1a requested U" Army Natick Iaboratories corments

s e WS I

;'%i conerning the wearing of the body armor fragmentation vest over the
23 ceramic plates and recommendations on how to reduce the distribution
= of spall, X
E o ¢. The ACTIV request of reference 1a was a result of an AU.IV %%
3 %% UH-1 aircraft being hit by sround fire, A projectile struck near the ﬂﬁ
-_§g edge of the ceramic chest protector of the aircraft commander, shattered, §§
3 and caused pieces of the projectile to ricochet from the armor and strike f§
o the aircraft commander (right seat) on the arm and the pilot (left seat) :
g? in the eve. Several fairly large rieces of spall also penetratec the =
W plexislass in the left door of the cockpit. Sharp cornered ceramic fra~- ]
& ments from the shattered edrme of the armor also caused miror injiuries to §§
the crew., 2
E
d. By 1st Indorsemen:. to reference 1a, US 4rmmv Natick Labora- §§
tories advised ACTIV that for irmediate relief to reduce or elininate %&
bullet splash and ceramic spall the body armor fra-meniation rrotective gg

vest should be wvorn over the aircrewman small arms protective armor,
This rrocedure is now USARV policy.

I

oy 3
$) a&?’i%h Ryt

7

»
2
&

e, Natick Laboratories further advised that the mos. satisfac-
torv svsitem would be one that eliminated all projectile splash and cpall
regardless of where the hit occurred on the armor and also rrovide bullet
splash, ceramic spall, and aircraft structure spall protection to those
areas of the torso not covered by the present items, Natick lLaboratories
etated that prototypes based on thkis approach were heing fabricated and
offered to rnake available a representative to hand cerrv twenty (20) of
these prototypes to ACTIV for evaluation. ACT1V and USARV concirred in
Natick Iaboratories proposal by 2nc¢ and 3rd Indorsements to reference la,
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5. Description of Materiel:

S

g a., The evalhation item consisted of a lishtweisht nyslon felt-filled
- vest with collar which covers the lower neck, upper front and back of the

g torso to the waist line. Incorworated in the front and back of the vest
are pockets containing the present aircrew armor ceramic/fibergless plates.,
The pockets are made of four plies of ballistie nylon which cover the
front and extend around the edges of the plate.

ORI

e

e

b, The vest weighs 8 1lbs oz for a size regular, exclusive of the
armor plates., The vest also incorporates a six ply ballistic nylon eollar
covered with NOMEX cloth. A shoulder adjustment and quick release snap
fastener is incorporated on the right shoulder for emersency removal of
the vest. The front flap closures are the same as those used on the
current aircrew armor carrier.
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¢, US Army “atick Jaberetories has stated that:

(1) The 3w sircrew protechive armor will proviae
spall and fragment wrotection (V5C-1100 FES, 17GR FRAG SIMULATION) te
the upper torss nut coversd by the smali arms fire protective ceramic/
fiberglass composite plate.

12) The plates psovide protection azainst 30 cal AP
aymnition (100 yd range up to> & obliquity).

(%) The hallistir nylon pockets containing the plates
will substantieily reduce projectile splask and ceramic spall Zroewm 07
to AV° hita on the armer in the central areas of the torso and from
0" to appraxirately 45° hits 1} inches from the edge of the armcs,

(4) Photographs of the vest with ceramic fivergiass
rlates bzing worn arz sttacned (Figure 1).

6. Data Zecllection:

Data rere coilected by interviews and user comnents.
7. Discussior:

a, Twenty sets of the evalustion items were delivered to
ACTIV on 27 Sep 67. In accordance with the evuluxztion: plan eight sets
were celivered to Lhe 114th Aviation Company, Vi Long on 29 Sep 67,
and 12 scts were delivered to the 334th Assault Helicopter Comnany,
Binh Pas, on 2 Oct 67.

b, Evainaling units were informed that the new aircrew pro-
testive armer was to be evaluated against the alternate current system
of wearing the standard flak vest over the ceramic protective plates
with ctandard carrier. Units were also informed that test items were to
be worn bv & nany crews as practical within each unit.

¢. As a result of discussions and user comments and observa-
tions during tne evaluation the following information was obtained:

(3) The new aircrew protective armor is superior to the
slterncte current system of wearing the standar? flak vest over the
ceramic protective plates with carrier,

(2) The new aircrew protective 2rmor is easier and quicker
to put on and to take off than the alternate current system.
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(3) Tt is also more comfortable, allows more freedom of
movemerit, is lighter by approximately 2 1lbs, and is not as bulky as
the old systenm,

(4) The collar of the new aircrew protective armor, how-
ever, hinders head movement and has a tendancy to chafe the neck.

(5) The new aircrew protective armor is somewhat re-
strictive to aviators due primsrily to the unnecessary flak protection
rrovided the back and sides vwhile seated in an armor protective seat.

B e T e el A W Y A LR PP,
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: (6) The quick release on the right shoulder of the new
¢ system nvakes it mcre difficult for the pilot (right seat) to remove

: the vest than would a quick release on the left shoulder. To remedy
: tis condition, a quick release could be provided on both the right
and left shoulder, Thics releace wculd not only increase the ease of
removal of the vest in an emergency, but also woald provide the
aviator vhe option of wearinr only the front portion of the vest, if ;
desired, in fligiit. To permit the aviator the flexibilaty of wear-
ing only the front portion of the vest, a fire-retardant mesh back i
portica could be provided. The mesh back could be designed to fasten f
to the front portion utilizing the same quick release principle now
incorperated in the vest., The mesh back could incorporate the same
front flap closires as the vest (Figure 1),

24
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(7) Further reduction of projectile splash and ceramic
spall rould possibly be obtained by incorporsting a layer of ballistie
felt in the pockets containing the ceramic fiberglass plates,

8, Findings:

a. Comfort i

AN pureen bt aes

(1) The aircrewman can perform required duties without :
undue discomfort or interference from the new aircrew protective armor.

(2) The collar of the new aircrew protective armor hinders %
i head movement,; has a tendency to chafe the neck, and therefore should ‘
be removed,

(3) The new aircrew protective armor is somewhat restric-
tive to aviators due mainly to the unnecessary flak protection provided
on the back and sides while seated in an armor protective seat,

(4) The quick release on “he righ: shoulder of the new
aircrew protective armor makes it more difficult for the pilot (right
seat) to remove the vest than would a quick release on the left shoulder,
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(5) The new aircrew protective armor is lighter, more com-
fortable, and allows mere freedom of movement thun the alternate current
system,

g b W S e T e oL R,
Nt B wteonitin o

(6Y The new aircrew protective armor is not as bulky snd :
ie easier to put on and taks off than the aiternate current system.

ik

Y

bs Protection

There was no incident during this evaluation which permitted
a determination as to whether the iew aircrew protective armor gives
added protection to the wearer by retrinine spall and preventing
injuries {ruam flying spall,

9, Conelueion: D

' The new aircrew protective armor developed by US Army Natick ;
laboratories satisfies the requirements for an aircrew armor system ;
for use in RVN and is superior to the alternate current system of !
wearing the standard flak vest over the ceramic protective plates with )
carrier, !

10, Recommendations:

e

a. The new aircrev protective armor, modified as follows,
should replace the alternate current system,

(1) Remove collar of vest

(2) Add a quick release device on the left shoulder of
vest,

(3) Incorporate a fire retardant mesh back of the varisble-
armor design, for wear by aviators in flight (Figure 3).

b, If there are no significant, associated problems, in-
corporate a layer of ballistic felt in the new aircrew protective
armor pockets which contain the ceramic/fiberglass plates.

g AR (O g TR

1 Incl
Distribution List

EIMCRT SWENSON
Colonel, Artillery
Acting Commander
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Advanced Research Projects Agency, Office of the
Secretary of Defense

Chief, ARPA R&D Field Unit, Vietnam

Chief, ARPA R&D Field Unit, Thailand

Defense Documentation Center

Joint Chiefs of Staff

Office of the Special Assistant for Counterinsurgency
and Special Activities, Organization of the Joint
Chiefs of Staff

Unified and Joint Commands, MAAGS, and Missions

Cormander, US Military Assistance Command, Vietnam,
ATTN: J34
Chief, Joint US Military Advisory froup to Thailand

Embassy
OAS. US Embassy, Saigon, ATTN: Mr, W. T. Field

United States Army

Deputy Chief of Staff for Logistics,
Department of the Army

Asst Chief of Staff for Force Development,
Department of the Armny

Office of the Asst Chief of Staff for Force
Development,, Department of the Army,
ATTN: ACTIV liaison Officer

Commanding General, US Army Materiel Command

Commanding General, US Continental Army Comrand

Commandant, US Army Avn Sch

Commandant, Armed Forces Staff College
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